− anions in an aqueous suspension without destruction of the skeletal structure.
Introduction
Rational construction of metal coordination complexes with specific motifs is a thematic issue since the coordination materials have potential applications such as molecular separation, toxic materials adsorption, molecular containers, ion exchangers, molecular recognition, and luminescent sensors. [1] [2] [3] [4] [5] [6] Thus, various frameworks have been constructed by the coordination reaction of metal ions with designed organic linkers [7] [8] [9] [10] [11] even though serendipitous motifs have been frequently formed owing to the presence of unpredictable weak interactions such as hydrogen bonds, van der Waals forces, metal-metal interactions, and π-π interactions. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] Appropriate angles, lengths, and flexible components of multidentate N-donor linkers play important roles in the self-assembly of the tailor-made complexes, and thus the syntheses of new organic linkers are one of significant works in the field. In this context, recently, we have demonstrated that various pyridyl ligands are useful tectonics for desirable functional coordination materials. [21] [22] [23] [24] [25] [26] [27] [28] Since conformationally nonrigid organic ligands were used to obtain unusual motifs, we have been interested in the design and synthesis of metal complexes of conformationally nonrigid pyridyl ligands. 29, 30 In order to expand the chemistry, metal complexes containing triethanolaminetriisonicotinate have been prepared and characterized. Here, we report new one dimensional coordination polymers consisting of unusual motifs by the reactions of metal nitrates (Cu(NO 3 ) 2 and AgNO 3 ) with the triethanolaminetriisonicotinate. Our previous results have shown that the triethanolaminetriisonicotinate is an interesting ligand. X-ray Crystallography. All X-ray data were collected on a Bruker SMART automatic diffractometer with a graphitemonochromated Mo Kα radiation (λ = 0.71073 Å) and a CCD detector at ambient temperature. The 45 frames of two dimensional diffraction images were collected and processed to obtain the cell parameters and orientation matrix. During the data collection, three standard reflections monitored after every hour did not reveal any systematic variation in intensity. The data were corrected for Lorentz and polarization effects. Absorption effects were corrected by the SADABS method. The structures were solved by the Patterson method (SHELXS 97) and refined by full-matrix least square techniques (SHELXL 97). 34 The non-hydrogen atoms were refined anisotropically. Hydrogen atoms were placed in calculated positions and refined only for the isotropic thermal factors. Crystal parameters and procedural information corresponding to data collection and structure refinement are given in Table 1 
Results and Discussion
Synthesis. The slow diffusion of Cu(NO 3 ) 2 in methanol with a flexible multidentate L in dichloromethane produced blue crystals while the same treatment of AgNO 3 in methanol with L in dichloromethane produced colorless crystals suitable for X-ray crystallography. They are very stable one dimensional coordination polymers in contrast to discrete cobalt(II or III) and palladium(II) complexes of the ligand. 31, 33 The products are insoluble in common organic solvents such as toluene, benzene, tetrahydrofuran, chloroform, dichloromethane, and acetone. The products are slowly dissociated in Me 2 SO and N,N-dimethylformamide. The reactions were initially carried out at the mole ratio of 1:2 (M:L), but the same compounds were obtained irrespective of the mole ratio. That is, the formation of the products was not significantly affected by the change of reactant mole ratio and concentration, indicating that the compound is a favorable species. The silver(I) ion gave [Ag 3 1) o for a double strand; 167.9 (2) o for a single strand). The nitrate anion very weakly interacts with the silver(I) ion, and thus the nitrate acts as a counteranion rather than a ligand (the distances of Ag…O (NO 3 − ) = 2.67-3.24 Å). The most interesting feature is that two pyridyl nitrogen donors of L coordinate to two Ag(I) ions via π-π interaction (~3.5 Å) (double strand), and the remaining one pyridyl nitrogen donor coordinates to the other side Ag(I) ion (single strand). The π-π interaction induces the Ag-Ag interaction (3.2882(6) Å). Thus, overall structure is an unusual zigzag 1D coordination polymer consisting of alternate single strand and double strand as shown in Figure 1 . 1.810
1.520 for the ClO 4 -partial-exchanged species may be each anion bending mode. The robust compound that maintains structural integrity upon the anion exchange may be ascribed to the stable structural properties. For [Cu(L) 2 ](NO 3 ) 2 , the similar anion exchanged was attempted, but the anion exchange was not clearly accomplished. Such a fact results from the presence of the weak electrostatic interaction between Cu 2+ cation and NO 3 − anions.
Conclusion
The skeletal structures of both one dimensional coordination polymers are unprecedented motifs. The flexible triethanolaminetriisonicotinate may be a valuable ligand for the formation of unusual motifs. Further experiments will provide more detailed information on the construction principle as well as the enormous potentials such as catalytic properties, adsorption-desorption of small solvent molecules, and hydrophilicity. 
